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SOLUTIONS OF PROBLEMS. 315 



(1) Let f(x) = e x . Then by (A), 
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Letting a: = \, and reducing, we readily have 
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Let /(as) = (2a; + 3)e». Then Z)°/(0) = 3, D'/(0) = 5, • • ., D n f(0) = 2n+3. 
By equation (J.), we have 
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Letting a; = f , we have 



(|+3)e* l v . = .2n+ 3 
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Replacing n by « — 1, we have 
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(3) Letting a; = ^ in equation (B) and multiplying by 8, we have 

e* — 1 = 2-r»=l 
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Excellent solutions were received from A. M. Harding, R. M. Mathews, G. N. Bauer, H. 
L. Slobin, and S. Lefschetz. 

Note. — The Proposer intended the sign in the denominator of (2) to be + instead of — . 
With that change his answer for (2) is 4 — % V2. Editor. 

388. Proposed by JOSEPH V. Collins, Stevens Point, Wis. 

On a certain typewriter there is a double scale as follows : 
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It is used to locate headings in the middle of the page. To space a heading, one sets the machine 
at the right stop and with the spacer counts out the number of letters and spaces in the heading. 
To the reading on the 40 scale where the carriage stops is added the reading of the right stop on 
the same scale. This number is the one on which to set the carriage pointer on the 80 scale to 
begin the heading, Show by algebra that the method is correct. 



316 solutions of problems. 

Solution by the Proposer. 

Let a = number of letters and spaces in heading. 
b = number of spaces on 80 scale of right stop. 

Then — - — = number on 80 scale to begin heading. But by the method 



used this number is found as 
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GEOMETRY. 

418. Proposed by MRS. H. E. tbefethen, Waterville, Maine. 

The difference of the squares of the two interior diagonals of a cyclic quadrilateral is to twice 
their rectangle as the distance between their mid-points is to the third diagonal. 

Solution by C. N. Schmall, New York, N. Y. 

Let ABCD be a cyclic quadrilateral. Let the sides BA, CD meet in P, and 
the sides DA, CB in Q. Draw PQ. The resulting figure is a complete quadri- 




lateral and PQ is the third diagonal. Let L, M, N, be the mid-points of the three 
diagonals. Then we have to prove that 

AC 2 - BD 2 MN 
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It is well known that the points, L, M, N, are collinear. (See Russell's 
Sequel to Elem. Geom., p. 154, ex. 5; or Lachlan's Pure Geom., p. 93, § 151; or 
Milne's Cross-Ratio Geom., p. 113, ex. 3.) Hence MN = LN — LM, or 



MN LN LM 
PQ ~ PQ PQ' 



(1) 



Draw QN and prolong it to R, making NR = QN. Draw AR. Then QCRA 



